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(57) [Abstract ] 

It consists of xanthophyll of at least 1 kind , factor which 
increases isstated production of breeding mammal and 
production mammal . 

Desirable xanthophyll is astaxanthin . 

Furthermore, containing factor which consists of 
xanthophyll , preferably astaxanthin , of the at least 1 kind in 
feed , method which increases is disclosed theproduction of 
breeding mammal and production mammal by prescribing to 
the breeding mammal and production mammal . 

Furthermore, containing factor which consists of 
xanthophyll , preferably astaxanthin , of the at least 1 kind in 
feed , use of aforementioned factor in order toincrease is 
disclosed production of aforementioned mammal byfact that it 
prescribes to breeding mammal and production mammal . 
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Claims 

[«WI«*fl)IBH] [Claim (s)] 



It designates that it consists of xanthophyll of 1 .at least 1 kind as feature.breeding nursing 



Production of animal and production mammal factor . whichincreases 

2. z-y-yt-ysowmmtfTT.zz-y-^^x-toz. h#jsi irisK^a 



types of 2.xanthophyll is astaxanthin , cause which is stated in the Claim 1 
To 



Child. 

3. 7x$*v^ymm®tT>3iX7')i>ibt<*itzMmx>ft&.tz>. tmm 



3. astaxanthin being aliphatic acid , it exists with form which esterification isdone, Claim 
2lclBK0>H*. 



factor . which is stated in 2 

4. 7x**^*^tfm®^^v±xm<?>&m\zM±mztitzt<D 



4. astaxanthin it was produced by culture of algae Haematococcus kinds thing 



factor . which so is, states in Claim 3 

5. mo*V>\*7<)l,frt>fgLZB=?'£0l&<J)tplz$GZiiT 



Containing factor which consists of xanthophyll of 5.at least 1 kind in the feed 



It designates that prescribing to breeding mammal and production mammal as feature, production of breeding mammal 
and production mammal types of method . 6.xanthophyll which increases is astaxanthin , method . 7.astaxanthin which 
is statedin Claim 5 being aliphatic acid , method . 8. which exists with form which esterification is done, states in Claim 
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6 quantity of factor which is prescribed is range of feed per kg factor 1 to 5 Omg , Containing factor which consists of 
xanthophyll of method . 9.at least 1 kind which isstated in Claim 6 or 7 in feed , by fact that it prescribes to breeding 
mammal and production mammal production of aforementioned mammal use of aforementioned factor in order to 
increase. Type of lO.xanthophyll is astaxanthin , use which is stated in Claim 9. 



1 1. xanthine being aliphatic acid , it exists with form which esterification isdone, Claim 10 



fCGttattffl. 
Specification 

±*!«%Mft©±**itloaF'&*H*(agfint), 

ZOH^ I*. l ffi<D*-*>K7fJk » 

* L < I* ^ 8* 7 X $ ^ -tr > ^>(astaxanthi 
n), frbnt&o 

5?), H*feft<Dffil*5Et:*, ftflJMHIOIIKDj* 
£1ft£a>ili]a>ls]1Xglffl0H£&« *J«ki;-tt(c 



Use which is stated. 



[Description of the Invention ] 

Production of breeding mammal and production mammal as 
for factor this invention which increases, production of 
breeding mammal and production mammal the factor which 
increases (agent ), making use of aforementioned factor 
production method of increasing. And use of aforementioned 
factor , it regards. 

this factor , astaxanthin of xanthophyll , preferably natural 
product of at least 1 kind (astaxanthin ), consists of. 

this factor , production of breeding animal and production 
animal in orderto increase, containing in feed , is prescribed to 
animal . 

In industry of background foodstuff, livestock , breeding 
animal and livestock , production of the breeding animal and 
production animal quite is important in economical . 

Consequently, improvement of for example fertility, living, 
increase ofratio of progeny which is born (Especially pig , 
female cattle and sheep ), shortening recovery duringincrease 
of growth between between mortality , nursing period where 
rear of beingborn is low, increase, weaning and new estrus of 
amount of production of themilk, and generally factor which 
increases has been required the productivity with 
strengthening immunity defense improvement of health state , 
by. 

this invention consists of astaxanthin , of xanthophyll , 
preferably natural product of at least 1 kind , it issomething 
which offers factor , a this way. 

astaxanthin belongs to xanthophyll , xanthophyll is group 
where carotenoid which contains oxygen in molecule in 
addition to carbon and the hydrogen is large. 

carotenoid is produced to novel by plant , fungi and 
bacterium . 

Period it is long as for xanthophyll , in feed of female 
chickenwhich bears egg, and in feed of broiler in region 



Page 5 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat Pending Ser. No. 10/367,296) 



JP2000507821A 



2000-6-27 



Tl^(Hencken H., 1992. Poultry Science 71: 
711-717, Karu) 



whichhas world it has been used, but regarding feed of 
breeding mammal or production mammal it has not been 
used. 

objective of xanthophyll because demand for consumer is 
satisfied, wasto color tissue , of product , namely egg yolk or 
lipid and the skin . 

xanthophyll of natural product and both parties of xanthophyll 
which issynthesized have been used as pigment source, 
(HenckenH., 1992, Poultry Science7 1:71 1-717, Karu ) 



najeewa H. & A, Hof fiaiu 1992> Arch fur 



Geflugelkunde 56(3) : 109-1 1 2) 0 



Geflugelkunde56 (3): 109 - 1 12). 



Therefore, xanthophyll , and astaxanthin among those, breeding 



It has not been known production of mammal or production mammal until recently that it possesses capacity which 
increases. When using feed which is rich to astaxanthin in accordance with the this invention , reason where 
productivity is improved is not known. As for that with oxidation resistance of astaxanthin , it is 

W*frlZ^t&Ztfi<7jk£*lT^Z>(hA\k\ W. .1991, Pure and Appl Chem 63(1 ) : 1 41 - 1 46) . %W<D 
*lt*0*-frSH^ . St^-e**. WffiOi?L»^fc«tt;^S«i?L»!K!l(breeding and production mammal 

s)©«i*. t7v, 07 s fcck^roffe-cfcSo »*Li^««icfeL^r. **>^;u©««itt7 

&o 7**W>&<M$NLtoto1&\±. i£8^hayrt;MI(Haematococcus sp. )(Di&miZ^J±^*lhZ 



♦Because of capacity , which * leaving does free radical loosely whenis, assumption it is possible. In addition, also 
other xanthophyll has oxidation resistance . But, astaxanthin possessing oxidation resistance of optimum clearly by 
comparisonwith other carotenoid is shown at time of biological testing, (MikiW., 1991, Pureand ApplChem 63 (1): 141 
- 146).Explanation of invention therefore, this invention consists of xanthophyll of the at least 1 kind , production of 
breeding mammal and production mammal it issomething which offers factor , which increases. Example of breeding 
mammal and production mammal (breedingand productionmammals ) is pig , domesticated fowl and animals cattle , 
sheep , horse , dog , and other things. In desirable embodiment , types of xanthophyll is astaxanthin . Especially 
astaxanthin with aliphatic acid exists with form which the esterification is done in desirable embodiment . To be 
produced by culture of algae Haematococcus kind (Haematococcussp. ) it is possibleaforementioned form of 
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astaxanthin . 



With this invention as for factor , mixture , of xanthophyll of different types or same [kisa ] 



7***-*:^>£f§4r$ 0 

tt4r*H*0)*l*. 1^*4 lkg SfcyH* 1-5 
OmgCDtESlT'fcSo 

<D7X$*^>^>l*ftlC#£U^Sg*ilCfc^ 

t, 8BK«-ex*T-;ufl:S*ifc»tt war 
;ux'fc37X'$»*-y->^>-efcy. -tLTtefflL 

te«;TSfrb<D77.$*-*>^>, JS«fctf*&(Cte 
0)*?>\~Z>4 7H4, *fgflj(75 g WIC*fLTI^ 



It is possible to consist of mixture , of mixture , for example 
synthetic astaxanthin and natural product astaxanthin of 
different form of [ntofiru ]. 

this invention, furthermore, containing factor which consists 
of the xanthophyll of at least 1 kind in feed , prescribes to 
breeding mammal and reproduction mammal , production of 
breeding mammal and production mammal themethod of 
increasing. It is something which is offered. 

types of xanthophyll is preferably astaxanthin in embodiment 
which has theaforementioned method . 

astaxanthin which exists with form which esterification is 
done isprescribed with aliphatic acid in embodiment where 
aforementioned method is desirable with this invention . 

Quantity of factor which it prescribes is range of feed per kg 
factor l~50mg . 

Furthermore, this invention, containing factor which consists 
of the xanthophyll of at least 1 kind , in feed , by fact that it 
prescribes to breeding mammal and production mammal , use 
of aforementioned factor inorder to increase, includes 
production of aforementioned mammal . 

In addition, as for types where xanthophyll is desirable in the 
this embodiment of this invention , with astaxanthin , as for 
this astaxanthin with aliphatic acid itexists with form which 
esterification is done especially in thedesirable embodiment . 

As for factor which is used in explanatory experiment of 
productionof experiment and factor was mammal which with 
astaxanthin which isa xanthophyll which is produced by 
algae , and is used pig . 

astaxanthin , from other source and furthermore as for other 
xanthophyll , itis expected that it is effective in same way 
vis-a-vis objective of this invention . 



mmmilhm (RenstrOm B. et al.,19 

LfrL&frb^ ^$iA N b<D7;*£+"9->^>£{t; But, as for benefit which uses astaxanthin from algae , 
ffl^&fiJ/Sli, 7*£+U">^ >M!lt&58"CX astaxanthin being aliphatic acid , esterification 
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8UPhytochem 20(1 1 ) :2561 -2564 


L 




8 1 , Phytochem20 ( 1 1 ): 256 1 - 2564 


) 


Because of this 



You take astaxanthin which this esterification is done in comparison with the free astaxanthin handling 



It is and and it is a stability during storage. 



tlx. mmn&is*f&m^®z>zktX'2z>o 

(Haematococcus sp.)(D i£S I - J: y ± it£ ixtz 0 

^TrO'V^lXff (Haematococcus sp.)li* ^"^"t 
y"79'J(Vovocales)l , 3^«K'JA*>(Chlamyd 
omonadaceae)^lrH-r%J)L|Mfia>||KM'eA 
•5>o 

ffil 6 t N t> tf> £ "7 £ Q y «f K(macrozoides) 0) ff2 

?mzA l ), ^CD&l>t^6^hvXKhaema 
tocystes)£ff2fi£t"&o 



As for astaxanthin of natural product , in addition, it can also 
obtain from fungi and shellfish in addition to algae . 

astaxanthin which is used in this test regarding to method 
which itmentions later, was produced by culture of algae 
Haematococcus kind (Haematococcussp. ). 

Haematococcus kind (Haematococcussp. ) Volvox carteri 
(Vovocales ) eye, is Chlorophyceae of single cell 
whichbelongs to [konamidorimushi ] 
(Chlamydomonadaceae ) course. 

Reproduction happens with usually sexless cell division , but 
sexual reproduction of isomorphic combination happens 
sporadically. 

When this algae batch culture are done, growth it does that 
with the form of so-called [makurozoido ] (macrozoides ) 
which equips flagella . 

nutrition content of culture medium decreases, continuous 
growth is restricted, whengroaning, cell loses flagella , after 
that forms so-called [hematoshisuto ] 
(haematocystes )entering [parumera ] period. 

Strong cell wall where those surround cell is designated 
asfeature, cell is rich to vesicle of lipid , astaxanthin the 
compilation is done in this . 

With stoppage step concerning algae , because of this 
[hematoshisuto ] duringdrying and other time , survival can 
do [hematoshisuto ]. 



For producing, only growth astaxanthin of high fortifying value is producedquickly [hema ] 



h^y^X (Haematococcus sp. ) (Da£fd£tt£2S^I-S#?^'So 'WhuyA* (Haematococcus) <D£& <D 



Kind or strain of [tokokkasu ] (Haematococcussp. ) is selected appropriately, multiple of Haematococcus 
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(Haematococcus ) kind and strain which differ, from the so-called strain retention engine with obtainable , in addition, 
suitable strain can beisolated from subpopulation which growth is done wild . As for suitable kind Haematococus 
pluvialis via jp9 

h P iuviaiis)-e*y, ^tii*NivA(y-;u^i-B)^&A¥?nifiT***. mmo^m^mm^otzmzmm 

®it!l*r^.$^Slc{S^4($1^#ra<DCt)oiaSl*lf«+25 0 CT?fcy^Lr^lSl±^50^Em-2S-l 
X' 



With H.pluvialis) , this is obtainable from NIVA ( [nooruuee ] country ).Storage culture of algae because of that in 

suitable culture medium is kept in pure culture (Table 1 it must be a reference ).As for temperature almost + 25 * with, 

and as for light intensity withapproximately 50;mu Em-2S-1 
_____ _______ 



Certain is good. 



U l 'N7hay*)7>fit(Haematococ 
cus sp.)ro_fttti&a>iBj£ Ca(N 
O 3 ) 2 -4H 2 0 85 // MKH 2 P0 4 91 U 
MMgS0 4 ' 7H 2 0 203 U MNaHCOj 
189//MEDTA Na 2 7 u MEDTA 
FeNa 6//MH 3 B0 3 40/iMMnCl 
2 «4H 2 0 7^M(NH 4 )6Mo 7 0 2 4-4H 2 
O 0.8 U M t* B, 2 10 U g/1 tf 
$5>B, IO/ig/ltf/J-^> \0Ug/ 
INaN0 3 940 u MNaH 2 PCv 12H 2 0 
100// M _4tS„(DWiKS„ 



From storage culture of composition Ca (NO<sub>3</sub> ) 
<sub>2</sub>*4H<sub>2</sub>085;mu M 
KH<sub>2</sub>PO<sub>4</sub>91;mu M Mg 
SO<sub>4</sub>*7H<sub>2</sub>O203;mu M NaHC 
0<sub>3</sub>189;mu M EDTAN a<sub>2</sub>7;mu M 
EDTAFeNa6;mu M H<sub>3</sub>BO<sub>3</sub>40;mu M Mn 
CKsub>2</sub>*4H<sub>2</sub>07;mu M (NH<sub>4</sub> ) 
<sub>6</sub>Mo<sub>7</sub>O<sub>24</sub>*4H<sub>2</sub>O0.8;mu 
M vitamin B<sub>12</sub>10;mu g/1 vitamin B<sub>l</sub>10;mu g/1 
biotin 10;mu g/1 NaNO<sub>3</sub>940;mu M 
NaH<sub>2</sub>PO<sub>4</sub>* 1 2H<sub>2</sub>0 1 00;mu M 
producing culture of growth culture medium of the Table 1 Haematococcus 
kind (Haematococcussp. ), inoculation material is taken. 



„„l=*5l+*«l___li>5000 Ulltt/ml 

y, tLxmf&mmtfm 200,000 awa/miinijis 

Lfc**(^*ll*tt 5 H*s-r*).»***j:y 

«a*t**©*»l=fcl^rtt, _*l*B«+25 d 
eg CKftftU *LT%&m*m lOOjuEm V 

i~5%cd co, £ _ t;E*_*-e*« „*«#M- 

tgttiiCD pH K£ 6.5-8.5 lCft^-r*J:9ft 

»Htt««!lfl)»«[*<l5IS 100 y?h;uic«_L 

Z<D&&JL-vHt % tts i&m®l<D#mtf 2-1 
00m 3 VlbhZb1fiVltZt1t % SXMKa^^lC 



cell density in inoculation when with >5000cell/ml , and cell 
density arrives inapproximately 200,000 cell/ml , (This 
requires approximately 5 days ), re-inoculation does culture in 
alarger volume . 

Regarding culture of algae material , almost you keep 
temperature in+ 25 deg C, and as for light intensity it is good 
to be approximately 100;mu 
Em<sup>-2</sup>S<sup>- 1 </sup>. 

Same culture medium composition is used concerning storage 
culture . 

culture is agitated with compressed air which includes 1 - 5% 
CO<sub>2</sub>. 

In addition, CO<sub>2</sub> can be added separately in 
quantity whichkeeps pH value of culture medium in 6.5 - 8.5. 

When volume of algae culture arrives in almost 100 liter , you 
usethat for inoculation of production unit . 

As for this production unit , in addition, when volume of the 
culture can be 2 - 100 m<sup>3</sup>, algae cell it consists 
of device which exposure it is possible in light. 
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CO) ZoUmW*. SUJm(pond), SiSttO)® 

<d at ft b n t r m m * e ffi l t $ 1 l r is 
>5ooo iSfflsa/mi 0$ai8sssic®s 

Sfil*IS£+25 deg C l-(SI#L, -^LTjtSiSE 



pH fltf 6.5-8.5 T'fc£«fc?l^ "K<b^*^ 

£*l.l=MiiLT. ifc$iJt£>giMICliiSit] 250 Em 
• 2 S-' Sl££+30 deg C lr±|-J\-£- 

LT&^Stf 0.l~O.3%<t^S t fe5IC,NaCl £i§ 



io~20 BT%HBflaii^vh*>xh$4Csffll!Sffi 

fS. t< 5- 1 0 x | o 5 *fflBS/ml Icif tot 

ana* 2t » * fc (* a •£> i= j: y e> #»-f 

So 
So 

7*$*tl->5 1 >>!><#8?Ui:i^l^ EJittT? 
7X**^>*>liiiJflciGl*14T-;fe£<Z>-l?. 

^4»<7)7x^-y->^>a)fii*, mm ik g ^ 

fcy7X^+-9->^> l~50mg (Disffl-e&y,* 
LTTEOl8ttlCj3L^T»«» 1kg Sf=U7X 



2000-6-27 

As for device a this way, it can design shallow plate (pond ), 
as panel , which faces to tubular structure , light source of 
permeability , or, with actual example ,it can design as tank 
which equips light fixture where form of fluorescent lamp 
was sunk. 

Production canister inoculation is done in cell density of 
>5000cell/ml ,adds nutrition salt to culture medium and in 
accordance with Table 1 . 

Almost you keep temperature in + 25 deg C, and as for light 
intensity itis good to be 100;mu 
Em<sup>-2</sup>S<sup>-l</sup>. 

culture is agitated with help of compressed air . 

As pH value 6.5 - 8.5 been, carbon dioxide is added to 
culture . 

When nutrition in culture medium starts being gone, 
metabolic turnover it does the algae cell to [parumera ] 
period, and starts synthesizing astaxanthin . 

Pertaining to this, light intensity increasing suitably in 
approximate ly250;mu Em<sup>-2</sup>S<sup>-l</sup>, it 
increases temperature to + 30 deg C, in order andfor salt 
content to become 0.1 - 0.3%, NaCl it adds to culture 
medium . 

In order to accelerate production of astaxanthin , 
thesemodifications are done. 

In 10 - 20 days, cell causes [hematoshisuto ], cell density 
increases in 5 -10 X 10<sup>5</sup>cell/ml . 

cell is separated from culture medium due to settling or 
centrifugation . 

Next, passing algae cell where paste was collected in the 
homogenizer , it destroys cell wall . 

Next, regarding to method classified by 2, it can treat paste 
which consists of cell where cell wall is destroyed. 

Drying this paste , you obtain dry powder . 

In order for astaxanthin not to disassemble, as for drying it is 
good todo as calmly as possible. 

separate method which dries paste is to extract pigment from 
the paste . 

Because astaxanthin is hydrophobicity high-level, using 
suitable oil , for example soybean oil , , to do itis possible 
extraction. 

Quantity of astaxanthin in feed in range of feed per kg 
astaxanthin l~50mg , used the feed per kg astaxanthin 5mg 



Page 10 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2000507821A 



2000-6-27 



5mg Z&mLtzo 

mm mmm&±tfmi<DfiR<D 21 Boaaiwic 

>f>(^7h^7*X -30Uf7'J X(Haematococ 
cus piuvialis))^*Q^fc(5mg/kg)s fccfctM)0*.£: 

ttSjtff &(parity)tf 2 fc<fct/*;KJa±a>£f+ 73 

^Mtira) 35 s^b. a*L<Di«, fccfct/st?L&2 
**ttfc* »j3«tt;jE*a>«fl!)lfc, *s««; 



(«2). 

:(£ 3) 0 



and in below-mentioned experiment . 

In time of 21 day before experiment giving birth and between 
the nursing , effect which confronts growth rate of baby pig 
where it adds astaxanthin , or gives diet which is not added 
and weans, adds the astaxanthin to meal of female pig , in 
order to research, this experiment wasexecuted. 

Haematococus pluvialis via Lis (Haematococcuspluvialis ) 
was added, (5 mg/kg ), or it does not add, to product 
supplying diet for female pig which is converted, to female 
pig which the pregnancy is done, it did 2 experimental 
treatment . Design natural astaxanthin of material and method 
experiment 

Childbirth * several (parity ) it divided into 2 experiment 
group 2 and female pig of total 739 head above that, on basis 
of quantity and age of childbirth *. 

From 35 days before giving birth, between nursing , and after 
weaningto 21 day, respective experiment feed was given to 
female pig . 

Quantity of baby pig of baby pig and stillbirth which are 
born,and before weaning quantity of baby pig which dies, it 
recorded. 

Furthermore, after childbirth weight and weaning of same 
fore-edge * in 21 st day and days between recopulation was 
recorded (Table 2 ). 

These measurements, in addition, it executed even case of 
thefollowing parity (Table 3 ). 



H2 



Table 2 



<seq>Haematococcus * It confronts capacity of female pig , natural astaxanthin of female pig feed 



^Ut*7UX(Haematococcus 


P 


1 


u 


vi 


a 






s 


))<DitJna> 


<seq>Haematococcus pluvialis 


P 


1 


u 


vi 


a 






s 


) Addition 


























Effect 

























* Z©Jgftlitttt^Wl^*-efcft(P *this result is significant in statistical , (P<0.05 ). Table 3 



between between nursing period which precedes and after 
weaningon 21st natural astaxanthin (capacity of female pig 
which Haematococus pluvialis via Lis 
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(Haematococcuspluvialis ) is prescribed) 







FR (%) 


WRMI 

(E0 


B. A. 


S. B.P. 

00 


2 


— 


93 


10.30 


10.7 


7.4 




+ 


85 


7.40 


10.9 


7.5 


3 


— 


86 


10.00 


11.0 


5.8 




+ 


83 


8.2 0 


9.4 


6.1 


4 




81 


11.0 


10.3 


11.1 




+ 


80 


7.3 0 


10.4 


9.4 


5 




77 


9.2 0 


10.5 


14.0 




+ 


73 


7.7 0 


9,8 


14.0 


(A) 




0. 2 1 1 


0. 0 0 4* 


0. 46 1 


0. 7 8 6 


/<'Jfw (P) 




0.045* 


0.366 


0. 119 


0. 0 01* 


A*P 




0.927 


0.740 


0. 769 


0.9 06 



* zmz%\tmi¥mz%Mvh&(p<o. 05) o FR=#mmm\NRm=ii&<ii£n&mk0)i8\(DmmBA=± 



♦this result is significant in statistical , (P 


Bit** klfemtZzktfVZZo 
























Good it does, that conclusion it is possible. 
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